Room temperature rate constants for the reaction HO + HN0 3 were obtained by laser flash photolysis; HO was observed by resonance
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Introduction
The rate constant for the reaction of hydroxyl radicals with nitric acid (1) was recently remeasured by Wine et a1. 1 and found in their study to be faster than previously accepted at room temperature and to have a negative temperature dependence. The unusually low A factor that was measured has led to speculation about a long-lived intermediate complex which may not decompose to N0 3 and H 2 o. Because of the potential importance of these recent results to an understanding of atmospheric chemistry, we have studied this reaction in both the reactant and product channels.
Experimental
The techniques of flash photoiysis/resonance fluorescence (FP/RF) and flash photolysis/laser absorption (FP/LA) were used to obtain kinetic information by following the time evolution of HO and N0 3 respectively.
The flash photolysis/resonance fluorescence studies were conducted in an apparatus of conventional design. Typically, the decay following 4096 laser flashes was averaged to obtain a pseudo-first order rate constant.
All experiments were performed in the "slow flow" regime. The decay is linear over 2 to 3 1/e times.
The bimolecular rate constant was determined at 3 total pressures and for a 21 fold range of HN0 3 concentration. The observed HO decay times were corrected for the contribution of the HO + N0 2 recombination reaction (2) using recommended values of the reaction rate constant as a function of The data in the N0 3 absorption experiments were recorded in transmission mode (Fig. 3a) and converted to optical density [D = tn(I 0 /I)] by using the transmission during the pretrigger period as 1 0 (Fig. 3b) .
Experimental runs were performed with 20 ms sweep times; however longer sweep times were explored to insure that the signal returned to baselin~ between flashes. The time evolution of the N0 3 optical density was analyzed by fitting it to the exp~ession (3) where k' is the pseudo-first-order rate constant for reaction (1), k r is the first-order rate constant for removal of N0 3 (diffusion from the viewing area, reaction with trace amounts of N0 2 , NO, or other species) and DA would be the asymptotic optical density of N0 3 if the removal processes kr had negligible rates. A non-linear, least square, iteration method was used to fit DA, kr' and k' to the experimental data and that fit is included in Fig. 3b . These fits converged to a unique solution for a wide range (lOx) of initial inputs for the fitting parameters. For each experiment i the second-order rate constant k 1 for reaction (1) 
The No 3 product yield (¢) from reaction (1) relative to the number of photons absorbed by nitric acid is given by (5) where Lis the optical pathlength (193 em), OHNO is the absorption cross quantum yield cannot be precisely determined from these results, it is clear that N0 3 was produced at a rate comparable to that of HO loss (10.6 ± 3.4 x l0-14 -14 relative to 8.2 ± 1.8 x 10
) and with a product quantum yield comparable to one. Thus the major product channel of reaction (1) 
